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This international preliminary examination report has been prepared by this International Preli 
Exaniining Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total 



sheets. 



This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings amenrifttj; * 
during international preliminary examination and/or containing rectifications made before this Authority. 



These annexes consist of a total of . 



/ 



sheets. 
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I. Basis of the report 



1. This report has been drawn on the basis of: 

| 1 the international application as originally filed. 

| X| the description, pages (See Attached) f as originally filed, 

pages 

pages 

pages 



filed with the demand, 
filed with the letter of\ 
filed with the letter of 



fx] the claims, 



pages (Sec Attached) 

pages 

pages 

pages 

Pages 



as originally filed. 

as amended under Article 19. 

filed with the demand. 

filed with the letter of 

filed with the letter of 



| x| me drawings, 



sheets/fig (See Attached) 

sheetslfig 

sheets/ftg 

sheets/fig 



, as originally filed. 
, filed with the demand. 
, filed with the letter of. 
, filed with the letter of 



2. The amendments have resulted in the cancellation of: pages: NONE 



sheets of drawing s/ figuroo Noi : NONE 



3. | [ This report has been established as if (some of) the amendments had not 
considered to go beyond the disclosure as filed, as indicated in the 
observations below. 



made, since they have been 
Additional 



4. Additional observations, if necessary: 



n. Priority 

1. 1 Y Tins report has been established at if no priority had been claimed due to the failure to furnish within the 
l ~ r prescribed time limit requested: 

I 1 copy of the earlier application whose priority has been claimed. 

| j translation of the earlier application whose priority has been claimed. 

2. | | This report has been established as if no priority had been claimed due to the fact that the priority claim 
has been found invalid. 

Thus for die purpose of this report, die international filing date indicated above is considered to be the relevant date. 
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m. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The question whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), or to be 
industrially applicable have not been and will not be examined in respect of: 

[ ] the entire international application. 

pc] claims Nos. 1-3 and 5-25 

because: 

Sthe said following application, or the said claim Nos. 1-3 and 5-25 relate to the following subject matter 
which does not require international preliminary examination (specify). 

Claims 1-3 and 5-25 either partially or completely are directed to a method of treatment of human/animal body. 




the description, claims or drawings (indicate particular elements below) or said claims Nos. . are so unclear 
that no meaningful opinion could be formed (specify). 




the claims, or said claims Nos. _ are so inadequately supported by the description that no meaningful 
opinion could be formed. 




no international search report has been established for said claims Nos. 1-3 AND 5-25. 
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IV. Lack of unity of invention 



1. In response to the invitation to restrict or pay additional fees the applicant has: 

fx] restricted the claims. (See Supplemental Sheet) 

| | paid additional fees. 

| | paid additional fees under protest. 

| | neither restricted nor paid additional fees. 

2. This Authority found that the requirement of unity of invention is not complied with and chose, according to Rule 
68.1 not to invite the applicant to restrict or pay additional fees, for the following reasons: 



3. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

| | all parts. 

|~xj the parts relating to claims Nos. 4. 26 and 28-29 . 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. STATEMENT 

Novelty (N> Claims 4, 26 YES 

Claims 28-29 NO 

Inventive Step (IS) Claims 4, 26 YES 

Claims 28-29 NO 



Industrial Applicability (IA) Claims 4, 26, 28-29 YES 

Claims NONE NO 

2. CITATIONS AND EXPLANATIONS 
NEW CITATIONS 

US, A, 3,984,544 (CASMER ET AL.) 05 OCTOBER 1976, see column 2, lines 25-39, for example and elsewhere in the 

disclosure. 

GB, A, 2,208,601 (GROLLIER) 12 APRIL 1989, see page 6, second full paragraph. 

FR, A, 2,641,184 (GROLLIER ET AL.) 06 JULY 1988, see page 10, lines 20-33, for example. 

J. AM. CHEM. SOC, Volume 102, issued 1980, H. Akita et al., "Nonbleachable Rhodopsins Retaining the Full Natural 
Chromophore" , pages 6370-6372, see Table 1, and compounds 3, 17, V. 

PHOTOBIOCHEM. PHOTOBIOPHYS., Vol. 13, issued 1986, F. Derguini et al., "Synthetic Rhodopsin Analogs", pages 259- 
283, see compounds 9-11, 18, 23-27, 39-40, 44, 46-48, and 58-59. 

SCIENCE, Vol. 258, issued 18 December 1992, J. Lehmann et al., "Retinoids Selective for Retinoid X Receptor Response 
Pathways", pages 1944-1946, see entire document (cited in Certain Observations). 

EXPLANATIONS 

Claims 28-29 lack novelty under PCT Article 33(2) as being clearly anticipated by Casmer et al. ('544). 
Casmer et al. disclose 9-cis and 9, 13 dicis-retinoie acid and derivatives of steroids. 

Claims 28-29 lack novelty under PCT Article 33(2) as being clearly anticipated by Grollier ('601) or Grollier (FR 2,619,309). 
Grollier discloses 9-cis and 9, 13-dicis retinoic acid and derivatives. Grollier (FR 2,619,309) is the French language equivalent 
cited in the International Search Report. 

Claims 28-29 lack novelty under PCT Article 33(2) as being (Continued on Supplemental Sheet.) 
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VI. Certain documents cited 



1 . Certain published documents 

Application No. 
Patent No. _ 



Publication Date 
(day/month/year) 



Filing Date 
(day/month/year) 



Priority date (valid claim) 
(day/moruh/year) 



US, A 5,192.534 



09 MARCH 1993 



13 FEBRUARY 1992 



30 DECEMBER 1988 



2. Non-written disclosures 

Kind of non-written disclosure 



Date of non-written disclosure 
(day/moruh/year) 



Date of written disclosure 
referring to non-written disclosure 
(day/moruh/year) 
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VTIL Certain observations on the international application 



The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are 
fully supported by the description, are made: 

Claims 4, 26 and 23 are objected to as indefinite under PCT Article 6 for lack of clarity. 

Claims 4 and 26 depend from non-examined claims and should properly be recited in independent form. 

Claim 28 shows structures of rings interconnected without clearly indicating the nature of the interconnections, the site of the 
interconnection, etc. This renders the metes and bounds of the claim so unclear that no meaningful interpretation of the structures 
can be rendered. 

Claims 4 f 26 and 28-29 are objected to under PCT Article 6 because it is not fully supported by the disclosure. 
Applicants have disclosed 9-cis retinoic acid as the endogenous ligand for RXRs as opposed to RARs. 

The mere recitation in the specification of the broad inventive concept does not necessarily provide a sufficient basis for claiming 
it. Operability and utility must be demonstrated by representative examples. The standard for enablement and complete and full 
disclosure is not the same as that for establishing anticipation. With respect to the adequacy of disclosure that a claimed genus 
possesses an asserted utility representative examples together with a statement applicable to the genus as a whole will ordinarily 
be sufficient if it would be deemed likely by one skilled in the art, in view of contemporary knowledge in the art, that the 
claimed genus would possess the asserted utility. 

In the present case applicant is making multiple substitutions which include: multiple rings of indefinite size and connectivity; 
large numbers of different side groups of different sizes and physical properties. In light of the unpredictable nature of the 
receptor/ligand binding art and the large number of substitutions in the claimed invention, additional examples should have been 
provided in order to better demonstrate the invention's utility. A disclosure should contain representative examples which provide 
reasonable assurance to one skilled in the art that the compounds falling within the scope of a claim will possess the alleged 
utility. 

For example, Lehmann et al. (1992) examined several analogs of 9-cis retinoic acid with mixed results in effecting RARs or 
RXRs. Lehmann et al. generated minimum-energy conformations of their analogs by molecular modeling and even still those 
features which make a good analog are not clear except in broad generalizations at specific sites (page 1945, last column). Small 
changes in the size or properties of the side groups appear to make significant changes in receptor binding and the ability to 
transfect cells. It is also apparent that the effects depend on whether homodimer RAR, RXR or heterodimer RXR/RAR receptors 
are sensitive to the ligand (Figure 4). 
(Continued on Supplemental Sheet.) 
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Supplemental Box 

(To be used when the space in any of Boxes I to VIII is not sufficient) 



Continuation of Box [No.]: I - Vm 



CLASSIFICATION: 

The International Patent Classification (IPC) and/or the National classification are as listed below: 
IPC {5):A61K 31/07, 31/505; C07C 403/20; C07D 213/00, 221/18, 221/22, 249/14, 249/16; C12N 5/00 
U.S. CL.:435/240.1, 280; 514/256, 725, 880; 546/1, 26, 268, 285 



I. BASIS OF REPORT: 

This report has been drawn on the basis of the description, 

pages, 1-52, as originally filed. 

pages, NONE, filed with the demand. 

and additional amendments: 

NONE 

This report has been drawn on the basis of the claims, 

pages, 53-73 and 75-78, as originally filed. 

pages, NONE, as amended under Article 1 9. 

pages, 74, filed with the demand. 

and additional amendments: 

NONE 

This report has been drawn on the basis of the drawings, 
sheets, NONE, as originally filed, 
sheets, NONE, filed with the demand, 
and additional amendments: 

Sheets 1-6, filed with the letter of 18 FEBRUARY 1993. 



IV. LACK OF UNITY OF INVENTION: 

1 . This response is made to a telephone Lack of Unity requirement (see telephone memorandum attached hereto 
or attached to a prior Written Report). 

Group I, claims 4, 26 and 28-29 drawn to a first method of using retinoids in vitro to modulate 
processes, a first method of making retinoids in vivo, and the retinoids oer se . 

Group II, claim 27, drawn to a second metrjod of making retinoids in vitro . 

The inventions listed as Groups I and II do not meet the requirements for Unity of Invention for the 
following reasons: Group U is clearly an alternative method of making the retinoids of Group I, being in vitro as 
opposed to in vivo. The methods are not so linked by a special technical feature within the meaning of PCT Rule 
13.2 so as to form a single inventive concept. Note that PCT Rule 13 does not provide for multiple methods 
within a single application. 

V. 2. REASONED STATEMENTS - CITATIONS AND EXPLANATIONS (Continued): 
clearly anticipated by Grollier et al. ('184). 

Grollier et al. disclose 9-cis and 9, 13-dicis retinoic acid and derivatives. Grollier (US, A, 5,192,534) is 
the English language equivalent. 

Claims 28-29 lack novelty under PCT Article 33(2) as being clearly anticipated by Akita et al. 
Akita et al. disclose 9-cis and 9,1 1-dicis retinal analogs, some of which are "locked" into the cis 
configuration by the presence of a ring at carbons 10-13. 

Claims 28-29 lack novelty under PCT Article 33(2) as being clearly anticipated by Derguini et al. 
Derguini et al. disclose a variety of 9-cis retinal derivatives. 

Claims 28-29 lack an inventive step under PCT Article 33(3) as being obvious over Akita et al. in view 
of Derguini et al., Casmer et al. and Grollier et al. 

Akita et al. disclose the concept of locking the cis configuration of 9-cis and 9, 1 1 -dicis retinoic acid 
analogs by use of a ring. Akita et al. lacks all of the rings of the instant application. 
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Derguint et at. and Grollier et at. disclose a wide variety of 9-cis and 9, 1 3-dicis retinoic acid and retinal 
derivatives. 

It would have been prima facie obvious to a person of ordinary skill in the art that other ring structures 
similar to that disclosed by Akita et al. would also serve to "lock" the 9-cis configuration of retinoic acid, retinal 
and derivatives as disclosed by Derguini et al. and Grottier et al. 

Claims 4 and 26 meet the criteria set out in PCT Article 33(2)-(4) for novelty, inventive step and 
industrial applicability. 

None of the cited references anticipates or renders obvious the method of use of the claimed 
compounds to regulate in vitro cellular proliferation. 

Claims 28-29 meet the criteria set out in PCT Article 33(4) for industrial applicability. 
The claimed process may have utility in celt culture technology. 



VIU. CERTAIN OBSERVATIONS ON THE APPLICATION (Continued): 

Claim 4 does not appear to have support for in vitro limb morphogenesis. 
The breadth of the claims is not commensurate with the enabling disclosure. 
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above], thioesters of thioalkyl . groups 
[- (CR'^-S-CS-R 1 , wherein R 1 and n are as defined 
above], aminoalkyl [ - (CR 1 2 ) n ~NR 1 2 , wherein R' and 

40 n are as defined above], N-acyl aminoalkyl 

[-(CR'^-NR'-CO-R" , wherein R 1 and n are as 
defined above and R" is a lower alkyl or benzyl], 
carbamate [ - ( CR ' 2 ) n -NR ' -C0-0R ' or 

- (CR' 2 ) n -0-CO-NR , 2 , wherein R' and n are as 

45 defined above]; and 

each R is independently selected from H, 
halogen, alkyl, aryl, hydroxy, thiol, alkoxy, 
thioalkoxy, amino, or any of the Z substituents, 
with the proviso that Structure A is not 

50 9-cis-retinoic acid or 9 , 13-dicis-ret inoic acid; 

or 

any two or more of the * R groups can be 
linked to one another to form one or more ring 
structures; 



55 



Ring 




60 ^"(X) 7 ^C"R=C K R 



Z 



Structure I ; 



wherein ; 



"Ring", Z and R are as defined above; 

65* X is -[ (CR 2 ) x -X'-(CR 2 ) y )-, 

" X' is selected from -O- , carbonyl, -S^, -S(0)-, - 
S(0) 2 -, thiocarbonyl, — NR" — , or -CR 2 -, 

R" is hydrogen, alkyl, hydroxy, thiol, or alkoxy 

acyl; 

70 x is 0, 1 or 2, 

y is. 0, 1, or 2 , and 
x + y < 2 ; 
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| applicant and inventor 

| | inventor only (If this check-box 
L — J is marked, do not fill in below.) 


State (i.e. country) of nationality: 
FR 


State (Le. country) of residence: 

US . 


This person is applicant f~i all designated PH all designated States except fTTH the United States [~\ the States indicated in 
for the purposes of: 1 1 States 1 1 the United States of America 1 A | of America only 1 1 the Supplemental Box 


Name and address: (Family name followed by given name: for a legal entity, full official 
designation. The address must include postal code and name of country. ) 


This person is: 

| | applicant only 

| | applicant and inventor 

| | inventor only (If this check box 
^~ ' is marked, do not fill in below.) 


State (i.e. country) of nationality: 


State (i.e. country) of residence: 


This person is applicant f— I all <*~ig«*t~4 r— | all designated States except I - 1 the United States f— I the States indicated in 
for the purposes oft 1 1 States 1 1 the United States of America 1 1 of America only 1 1 the Supplemental Box 


Name and address: (Family name followed by given name; for a legal entiry, full official 
designation. The address 'must include postal code and name of country.) 


This person is: 
| | applicant only 

| | applicant and inventor 

| | inventor only (If this check-box 
^™ ^ is marked do not fill in below. ) 


State (i.e. country) of nationality: 


State (Le. country) of residence: 



This person is applicant 
for the purposes of: 



□ all designated f~ I all designated States except 
States I I the United States of America 



□ the United States f— ""| the States indicated in 
of America only I I the Supplemental Box 



I 1 Further applicants and/or (further) inventors are indicated on another continuation sheet. 



Form PCT/RO/101 (continuation sheet) (July 1992) 



See Notes to the request form 



Sheet No. . :.5. 



Box No. VI PRIORITY CLAIM 



The priority of the following earlier 



Country 
[in whicK or for which, the 
application was filed) 



tion(s) is hereby claimed: 



Further priority claims are indicated in the Supplemental Box ( J 



Filing Date 
(dav/monthAear) 



Application No. 



Office of filing 
{ only for regional or 
international application) 



(1) 



US 



OS. 12.^0 

18 December 1991 



07/809,980 



(3> 



ap^'^ appliCQti0n iS 10 »< i5Sued * Wee which for the purposes of the present international 

SThe receiving Office is hereby requested to transmit to the International 
Bureau a certified copy of the earlier application s) identified above at i 



item(s) : 



Box No. VII EARLIER SEARCH 



Fill in where a search t international, international-type or other) by the International Searching Authority has already been carried out or requested and the 
ifcS mX W ,K^ 10 i w th€ < m™" 0 ™ 1 10 ««« #««Wr. on the results of that earlier search. Identify such search or request eXr by 

reference to the relevant application for the translation thereof) or by reference to the search request: 

Country (or regional Office): 



Date (day/month/year): 



Number 



Box No. VIII CHECK LIST 



This international application contains 
the following number of sheets: 



I. 


request 


5 


sheets 


2. 


description 


52 


sheets 


3. 


claims 


26 


sheets 


4. 


abstract 


1 


sheets 


5. 


drawings 


6 


sheets 




Total 


90 


sheets 



This international application is accompanied by the item(s) marked below: 



1. 
2. 
3. 
4. 



□ 


separate signed 
power of attorney 


5. 


13 


fee calculation sheet 


□ 


copy of general 
power of anomey 


6. 


□ 


separate indications concerning 
deposited microorganisms 


□ 


statement explaining 
lack of signature 


7. 


□ 


nucleotide and/or amino acid 
sequence listing 


□ 


priority documents ) 

(specify): 


8. 


□ 


other (specify): 



Figure No. Nnnp of the drawings (if any) should accompany the abstract when it is published. 



>- 
02 



Box No. DC SIGNATURE OF APPLICANT OR AGENT 



Next to each signature, indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request t. 



4- 



4 



-^Stephen E. REITER 



^Rfig-— Kerr 



1 SSS&lsaS:* ^13 Recti PCT/P", 1 8 DEC 1992 


2. Drawings: 
^^"received : 

| | not rcctri\r**J 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


4. Date of timely receipt of the required 
corrections under PCT Article I H2): 


5. International Searching Authority fCA/JT | ft | 1 Transmittal of search copy delayed 

specified by the appltcant: ISA /*t)0 | | | until search fee is paid 







by the International Bureau: 



Form PCT/RO/I0I (last sheet) (July 1992) 



See Notes to the rtyu. 



v 28MAR1993 

GENERAL POWER OF ATTORNEY 
(for several interatrial applications filed under the Patent Cooper^^ Treaty) 

(PCT Rule 90,5) 



The undersigned person(s) : 

(Family name followed by given acme; for e legal entity, fid! official designation Tlx address must include postal code and mane of county.) 

THE SALK INSTITUTE FOR BIOLOGICAL STUDIES 
10010 North Torrey Pines Road 
La Jolla, California 92037 
United States of America 



hereby appoint(s) the following person as: 



PH agenl 



□ 



common representative 



Name and address 

(Family name followed by given name; for o legal entity, full official designation. Tlx address must include postal code and name of country.) 

REITER, Stephen E. 

PRETTY, SCHR0EDER, BRUEGGEMANN & CLARK* 
444 South Flower Street 
Suite 2000 

Los Angeles, California 90071 
United States of America 



to represent the undersigned before 



[X | all the competent International Authorities 
| | the International Searching Authority only 
[ ] the International Preliminary Examining Authority only 



in connection with any and all international applications filed by the undersigned with the following Office 

United States m as receiving Office 



and to make or receive payments on behalf of the undersigned. 

Signaturc(s) (where there are several persons, each of tltem must sign; next to each signature, indicate the name of the person signing and the capacity in which the person 
signs, if such capacity is not obvious from reading tltis power): 



»elbert Ernest Glanz ' ^ / 



Delbert Ernest Glanz 
Executive Vice President 
THE SALK INSTITUTE FOR 
BIOLOGICAL STUDIES 

Date: January 21, 1993 




IN THE UNITED STATES RECEIVING OFFICE 

In re International Application of ) 

THE SALK INSTITUTE FOR BIOLOGICAL ) 

STUDIES ) 

BAYLOR COLLEGE OF MEDICINE ) 

LIGAND PHARMACEUTICALS, INC. ) 

Application No.: PCT US92/11214 # ) 

Filed: December 18, 1992 ) 

Entitled: MEANS FOR THE MODULATION OF ) 

PROCESSES MEDIATED BY RETINOID) 

RECEPTORS AND COMPOUNDS USEFUL) 
THEREFOR ) 

POWER OF ATTORNEY 

BOX PCT 

Hon. Commissioner of 

Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

We hereby appoint the following attorneys to 
prosecute the above-identified application and any 
subsequent application based on the disclosure of this 
application and to transact all business in the PCT 
office connected therewith: 

STEPHEN E. REITER, Registration No. 31,19 2, 
JAMES R. BRUEGGEMANN, Registration No. 28,286; ROBERT A. 
SCHROEDER, Registration No. 25,393; LAURENCE H. PRETTY, 
Registration No. 25,312; and GARY A. CLARK, Registration 
No. 28,060. Direct all telephone calls to Stephen E. 
Reiter at telephone no. (619) 546-4737. 

_ Address all Correspondence to: 

STEPHEN E. REITER 

Pretty, Schroeder, Brueggemann & Clark 
444 South Flower Street, Suite 2000 
Los Angeles, California 90071 

LIGAND PHARMACEUTICALS, INC. 



Date 1> — / - ^ ^ By C*JJlA^-4±^~ & - r^—ys^^-> 

William L. Respess 



Title: Vice President and 
General counsel 



RO/US 2 3 MAR 1993 




IN THE UNITED STATES RECEIVING OFFICE 



In re International Application of 
THE SALK INSTITUTE FOR BIOLOGICAL 
STUDIES 

BAYLOR COLLEGE OF MEDICINE 
LIGAND PHARMACEUTICALS, INC* 

Application No.: PCT US92/11214 

Filed: December 18, 1992 

Entitled: MEANS FOR /THE MODULATION OF 



BOX PCT 

Hon. Commissioner of 

Patents and Trademarks 
Washington, D.C. 2 0231 

Sir: s 



We hereby appoint the following attorneys to 



prosecute the above-identified application and any 
subsequent application based on the disclosure of this 
application and to transact all business in the PCT 
office connected therewith: 



STEPHEN E. REITER, Registration No. 31,192, 



JAMES R. BRUEGGEMANN, Registration No. 28,286; ROBERT A. 
SCHROEDER, Registration No. 25,393; LAURENCE H. PRETTY, 
Registration No. 25,312; and GARY A. CLARK, Registration 
No. 28,060. Direct all telephone calls to Stephen E. 
Reiter at telephone no. (619) 546-4737. 



Address all Correspondence to: 
STEPHEN E. REITER 

Pretty, Schroeder, Brueggemann & Clark 
444 South Flower Street, Suite 2000 
Los Angeles, California 90071 



PROCESSES MEDIATED BY RETINOID 
RECEPTORS AND COMPOUNDS USEFUL 
THEREFOR 



POWER OF ATTORNEY 



Date 





Samuel Crocker 



Title: Vice President 

for Legal Affairs 



Sheet No. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 



The person identified below is herebyA^febeen appointed to act on behalf 
of the applicants) before the compete^Hien 



mational Authorities as: 



□ 



common representative 



Name and address: ( Family name followed by given name: for a legal eniiry. full official 
designation. The address must include postal code and name of country. ) 


Telephone No. 


REITER, Stephen E. 

Pretty, Schroeder, Brueggemann & Clark 
444 South Flower Street 


(619) 546-4737 


Fascimile No. 


Suite 2000 


(619) 546-9392 


Los Angeles, California 90071 


Teleprinter No. 







□ 



indicates special address to which correspondence should be senL 



Box No.V DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes: at least one must be marked): 
Regional Patent 

fx] EP European Patent: AT Austria. BE Belgium. CH and LI Switzerland and Liechtenstein. DE Germany. DK Denmark, 
ES Spain. FR France. GB United Kingdom. GR Greece, IT Italy. LU Luxembourg. MC Monaco. NL Netherlands. 
SE Sweden, and any other State which is a Contracting State of the European Patent Convention and of the PCT 

| | OA OAPI Patent: Benin. Burkina Faso. Cameroon. Central African Republic, Chad, Congo, Cote d'lvoire, Gabon. Guinea, 
Mali. Mauritania. Senegal. Togo, and any other State which is a member State of OAPI and a Contracting State of the 
PCT ( if other kind of protection or treatment desired specify on dotted line) 

National Patent (if other kind of protection or treatment desired, specify on dotted line): 

I I AT Austria MG Madagascar 

Fxl AU Australia Q mn Mongolia 

□ 

BB Barbados [ | MW Malawi 

□ 

BG Bulgaria Q NL Netherlands 

□ BR Brazil Q 

NO Norway 

CA Canada Q PL Poland 

□ 

CH and LI Switzerland and Liechtenstein | | RO Romania 

CS Czechoslovakia Q RU Russian Federation 

□ 

DE Germany Q SD Sudan 

DK Denmark Q SE Sweden 

□ 

ES Spain US United States of America 

I I FI Finland 

I I GB United Kingdom 

I I HU Hungary 

I 53 JP Japan 

I | KP Democratic People's Republic of Korea 



CIP 



Check-boxes reserved for designating States (for the purposes »>t 
a national patent) which have become party to the PCT alter 
issuance of this sheet: 



□ 

I I KR Republic of Korea Q 

LK Sri Lanka Q 

I I LU Luxembourg 1 | 



In addition to the designations made above, the applicant also makes under Rule 4.9(b) all designations which would be permute J 

under the PCT except the designation(s) of 

The applicant declares that those additional designations are subject io confirmation and that any designation which is not conhrrmM 
before the expiration of 1 5 months from the priority date is to be regarded as withdrawn by the applicant at the expiration of trui www 
limit. (Confirmation of a designation consists of the filing of a notice sptrif\ tn n that designation and the payment of the designation and conn r.~. . - 
fees. Confirmation must reach the receiving Office within the 15-month ttmt timtt, ) 



Form PCT/RO/101 (second sheet) (July 1992) 



See Notes to the 



Sheet No. 



Supplement*! Box If the Supplemental Box is not used, this sheet need mat be included in the request. 



Vse this box in the following eases: 

/the Boxes, 
information: 



if in any of the Boxes, the space is insufficient to 
furnish ail the f 



m particular: 

( i ) if mo re than three persons are involved as appt icants 
and/or inventors and no "continuation sheet" is 
available: 

(ii) if in Box No. II or in any of the sub-boxes of Box 
No. III. the indication "the States indicated in the 
Supplemental Box" is checked: ' 



(Hi) if in Box No. II or in any of the sub-boxes of Box 
No. III. the inventor or the inventor/applicant is not 
inventor for the purposes of all designated States or 
for the purposes of the United States of America: 



(iv) if in addition to the agentfs) indicated in Box No. IV, 
there are further agents: 

(v) if in Box No. V, the name of any State (or OAPl) is 
accompanied by the indication "patent of addition, " 
"certificate of addition, " or "inventor's certificate 
of addition, " or if in Box No. V, the name of the 
United States of America is accompanied by an 
indication "Continuation" or "Continuation-in- 
part": 

(vi) if there are more than three earlier applications 
whose priority is claimed: 



2. If the applicant claims, in respect of any designated 
Office, the benefits of provisions of the national law 
concerning non-prejudicial disclosures or exceptions to 

lack of novelty: 



in such case, write "Continuation of Box No. ~ " (indicate the number 
of the Box] and furnish the information in the same manner as 
required according to the captions of the Box in which the space was 

insufficient; 

in such case, write "Continuation of Box No. Ill" and indicate for each 
additional person the same type of information as required in Box 

No. Ill: 

in such case, write "Continuation of Box No. II" or "Continuation of Box 
No. Ill" or "Continuation of Boxes No. II and No. Ill" (as the case may 
be), indicate the name of the applicants) involved and, next to (each) 
such name, the State or States (and/or, where applicable, European or 
OAPl patent) for the purposes of which the named person is applicant: 

in such case, write "Continuation of Box No. If" or "Continuation of Box 
No. Ill" or "Continuation of Boxes No. II and No. Ill" (as the case may 
be), indicate the name of the inventoris) and. next to (each) such name, 
the State or States (and/or, where applicable, European or OAPl patent) 
for the purposes of which the named person is inventor; 

in such case, write "Continuation of Box No. IV and indicate for each 
further agent the same type of information as required in Box No. IV; 

in such case, write "Continuation of Box No. V" and the name of each 
Suite involved (or OAPl), and after the name of each such State (or 
OAPl), the number of the parent title or parent application and the date 
of grant of the parent title or filing of the parent application; 



in such case, write "Continuation of Box No. VI" and indicate for each 
additional earlier application the same type of information as required 
in Box No. VI 

in such case, write "Statement Concerning Non-Prejudicial Disclosures 
or Exceptions to Lack of Novelty" and furnish that statement below. 



Continuation of Box No. V 



United States of America Application No. 07/809,980, filed 18 December 1991 

(18.12.91) 



Form PCT/RO/101 (supplemental sheet) (July 1992) 



See Notes to the request t.*rm 



This sheet is not part of and does not count as a sheet of the international application. 



PCT 



FEE CALCULATION SHEET 
Annex to the Request 



Applicant's or agent's 
file reference 



FP419359 



For receiving Office use only 



PCT/US 92/ 11214 

International application No. 



18 DEC 1992 

Date stamp of the receiving Office 



Applicant TRE SALK INSXIXUTE for BIOLOGICAL STUDIES, BAYLOR COLLEGE 
OF MEDICINE AND LIGAND PHARMACEUTICALS, INC. 



CALCULATION OF PRESCRIBED FEES 

I. TRANSMITTAL FEE 



200 



EPO 



2. SEARCH FEE 

International search to be carried out by 
{If two or more International Searching Authorities are competent in relation to the international 
application, indicate the name of the A uthority which is chosen to carry out the international search. ) 

3. INTERNATIONAL FEE 
Basic Fee 

The international application contains 
first 30 sheets 



1,635 



90 sheets. 

i_ 



525 



remaining sheets additional amount 

Add amounts entered at b, and b, 

and enter total at B " 



b, 



1,125 



1 ?7 



Designation Fee 

5 x 

number of designations amount of designation fee 

( If that total exceeds the figure which corresponds to the amount of the 
designation fee multiplied by ten, enter the latter figure in box D.) 

Add amounts entered at B and D and enter total at I 



- L 



635 



IE 



1,760 



FEE FOR PRIORITY DOCUMENT I 



12 



TOTAL FEES PAYABLE 

Add amounts entered at T, S, I and P. 
and enter total in the TOTAL box . . 



3,607 



TOTAL 



1 \ The designation fee is not paid at this time. 



MODE OF PAYMENT 

□ authorization to charge 
deposit account (see below) 

| j cheque 

1 | postal money order 



[ | bank draft 
| | cash 

| | revenue stamps 



[ | coupons 

| | other (specify): 



/3I3.0O 



oZ#£3.oo 



3 sio.oo 



DEPOSIT ACCOUNT AUTHORIZATION 

The RO/ US [ | is hereby authorized to charge the total fees indicated above to my deposit account 

□ is hereby authorized to charge any deficiency or credit any overpayment in the total fees indicated above to my 
deposit account. 

is hereby authorized to charge the fee for preparation and transmittal of the priority document to the International 



16-2460 



□ Bureau of WIPO to my deposit account. 

18 December 1992 



Deposit Account Number 



Date (da\/month/\ear) 



Signature Stephen E. Reiter 



/I 



Form PCT/RO/101 (Annex) (July 1992) 



See Notes to the fee cuii ulutum *heet 



SENT BY: 



9-27-93 ; 7:07AM ; P.S.B.& C-SAN DIEGO- 1 



7033084785 ;# 5/10 



PATENT COOPERATION TREAIJ ^ 



PCT 



INIliRNA IIONAL SliARCH RI'PORT 
(PCf Article 1 8 nnd Rules 43 and 44) 



Applicant's or agent's flic reference 

FP41 9359 


V Oil VIIBTI-fKR >cc NoUflcalion of Transmittal of tnla national Scatch Repot I 
r vr r i nw,* ( Purm PCT/IS A/220) as well as. where applicable, item 5 below. 
ACTION 


International application No. 

PCT/ US 92/ 11214 


Intern ationaJ fUiiift dxtc( duy/monthfytar) 

18/12/92 


(Earliest) Priori ty Due (day /monthly cur) 

18/12/91 


Applicant 

THE SALK INSTITUTE FOR BIOLOGICAL STUDIES et al . 





This international search report has heen prepared by this International Searching Authority and fx transmitted lu Uic applicant 
according Lu Arudc 18. A cup; is being transmitted 10 the International Bureau. 



This Inter national search report consists of a total of m 



wheel*. 



It it alio accompanied by a copy of each prior art document cited in this report. 



1. [}fj CerlitiQ claims were fo«nd unsearchable (sec Box I). 

2. Unity of aivcntion a nuking (sue Box II), 



3. fn The International application contaltis disclosure or ft nucleotide and/or amino add sequence feting and the 
international search was carried out on the bast* uf the sequence listing 

| | filed with the international application. 

[ [ furnished by the applicant separately from the in ler national appliuatlon, 

f - ] but not accompanied by ft statement to the effect that it did not Include 
mailer going beyond the disclosure in the international application as filed. 

P| Transcribed by this Authority 



4. With regard to the Otic, | )( | Utc text is appi u wd as submitted by the applicant 

P~| the text has been established by this Authority to read as follow*: 



S. With regard to Uic abstract, 

|"x"| the text Is approved as submitted by the applicant. 

I I tin text has been established, ascurdmfi tu Rule 38.2(b). by this Authority as it appears In 
boa III. The applicant may, within one month from the date of mailing of this international 
search report, submit comment* tu this Authority. 



6. The ilgurc of the drawing" to be published with Uic abstract it; 

figure No. |~~| a« suggested by the applicant [J] None or the figures. 

| | because the applicant failed to suggest a figure. 
|~^| because this figure better charactcrhfics tho invention. 



Form PCT/ISA/210 (first sheet) (July 1 W2) 



INTERNATIONAL PRE] 




Y EXAMINATION REPORT 



In! 




applicant 



ton No. 



PCT/US92/11214 



Supplemental Box 

(To be used when the space in any of Boxes I to VIII is not sufficient) 



Continuation of Box [No.]: I - Vm 



Sheet 10 



Derguini et al. and Grollier et al. disclose a wide variety of 9-cis and 9, 1 3-dicis retinoic acid and retinal 
derivatives. 

It would have been prima facie obvious to a person of ordinary skill in the art that other ring structures 
similar to that disclosed by Akita et al. would also serve to "lock" the 9-cis configuration of retinoic acid, retinal 
and derivatives as disclosed by Derguini et al. and Grollier et al. 

Claims 4 and 26 meet the criteria set out in PCT Article 33(2)-(4) for novelty, inventive step and 
industrial applicability. 

None of the cited references anticipates or renders obvious the method of use of the claimed 
compounds to regulate in vitro cellular proliferation. 

Claims 28-29 meet the criteria set out in PCT Article 33(4) for industrial applicability. 
The claimed process may have utility in cell culture technology. 



VIII. CERTAIN OBSERVATIONS ON THE APPLICATION (Continued): 

Claim 4 does not appear to have support for in vitro limb morphogenesis. 
The breadth of the claims is not commensurate with the enabling disclosure. 



Form PCT/IPEA/409 (supplemental sheet) (July 1992)* 



SENT BY: 



8-27-93 ; 7:07AM : P.S.B.4 C-SAN DIEGO- 7033084785;* 6/10 

PCT/US 92/11214 



L ERNATIONAL SEARCH REPORT 



L CLASSIFICATION OF EUUSCT MATTSS >-^^ni clmlBnlka tjMholi t&j. bBatm*®* 



Int. CI. 5 A61K31/07; C07C403/20 



IL FIELDS SEARCHED 



Strobe** 



Int. CI , 5 



Bynbefa 



C12N ; 



C07C ; 



C12P ; 



A61K 



PofnHBmVi S«sreW other QUVi Mtataua DocsaoDtftdon 
to the Extent thft roth DoctttMClt m recfti o'e*' to (it Flelto Sont*ea* 



ID. DOCUMENTS CONSIDERED TO MR RELEVANT* 



Category 0 




Relewst to Cltlm No. u 


X 


EP,A,0 376 821 (L'OREAL, FR) 
* July 1990 

See the whole document, especially page 7, 
line 16, the claims 


28,29 


X 


FR.A.2 619 309 (L'OREAL, FR) 
17 February 1989 

See thw whole document » especially page 7 
line 35, the claims 


28,29 


P.X 


JP.A.4 253 934 (NISSHIM FLOUR HILLING CO, 
LTD) 

9 September 1992 

see the whole document 


28-29 



• Sped*] ettegorks of rite* locoMtt ? 1& 

•A* AoouiMBt faftotaf the raoenJ nit* of Um irt ti wt 

csuUcrt. to be of puacabur nitrate* 
*E* earlier ttocusMAt bet pabti*** m or tfor tkt tnbvmtlM&l 

nusgdit* 

■bleb b dtri » tbo pabflatfoB Uu of 



*T* kttf tannest pobfbfcal «ft«r the ntcroitkmsJ fUlag t*ie 
or priority *a« in* «oUo conflict wWi tk* upUcttton but 
eft* to inWermae" (be principle or theory uttfortytftg fbo 



UsepeeMoi) 

•O* docsKMt rtforrtn* to en onl Wttdew*, i^ exhibition or 
other noro 

■P* eoconart publlsftee' prWr to the UterftttkmsJ ffflag cite hot 
[star thu the priority *it« dime* 



*X* ioameot of Mitotu rekvuce; tb« clitoH lavetrttoo 
anaot be w a U mwi ftovtl or cannot coosMtn* to 
le^otoi&brotivestep 

•Y* docmojat of partfcnlar relevance; (he ebUm-ri trnwatloR 
om»i bo cooritooi to towotvi an hw o tft e «ttp when the 
•teuBMot is ooriblMi «tth one or nor* other sncfa toco- 
Bents, sacfc.coMtblnafJost befog obvioai to i pom I 
tptboarL 

*** eoctneat neaber of tbe sane piteat really 



IV. CERTIFICATION 



Dtt««f tkeAetmmlCof^itlooitftlMUtflriAtt^ Search 

10 MAY 1993 



Inttmttlo&ml Scarcfjisg Aatbortty 

EUROPEAN PATENT OFFICE 



25. 05. 93 



SIpataN of Autbotbrf Offlcv 

S.A. NAUCHE 



r«n» PCTP&A/UO (MM** «WmI) paWMty MW 



BY: 9-27-83 ; 7:08AM : P.S.B.& C-SAN DIEGO* 7033084785;* 7/10 
f i m^^n,, PCT/US 92/11214 

Dl. DOCUMENTS GONSIDXSXD TO WR WMlXUtfl (CONTINUED FROM THE SECOND fflfll," 





GtUta of DocDMMt, *ttb tnrfhrffnn, wfcant ifpOfttiia, tfc« ralmat ptn^tf 




p.x 


NATURE. 

vol. 355, 23 January 1992, LONDON Gfl 
pages 359 -361 

Levin AAjSturzenbecker U;Kazmer 
S;Bosakowski T;Huse1ton C;Allenby G; Speck 
JjKratzeisen C;Rosenberger M;Lovey A;et 
al; '9-cis retinoic acid stereoisomer 
binds and activates the nuclear receptor 
RXR alpha. 1 

see the whole document 


1-22 


P.X 


CURRENT BIOLOGY 

vol. 2, no. 6, June 1992, 

pages 293 - 295 

Laudet, V. et al.; 'Nuclear receptors : 

Flexible friends' 

see the whole document 


1-22 


P.X 


CELL 

vol. 68. no* 2, 24 January 1992, 
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